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LETTER OF TRANSMITTAL
Knoxville, Tennessee
January 2, 1971
To His Excellency, Winfield Dunn
Governor of Tennessee
SIR: I have the honor of transmitting herewith, on behalf
of the Board of Trustees of the University of Tennessee, a report
of the work and expenditures of the Agricultural Experiment Sta-
tion for the year 1970.
This report is submitted in accordance with the law requiring
that such a report be submitted annually by the administrators of
the Experiment Station to the Governor of the State.
Respectfully submitted,
Edward J. Boling, President
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Foreword
Includedin this report are listings by departments of the follow-ing information:
1) Research projects active as of December 31, 1970;
2) Research projects terminated during the calendar year
1970;
3) Bulletins, articles, and reports prepared by Experiment
Station staff members and published during the calendar
year 1970.
In addition, this report contains the financial statement for
the Agricultural Experiment Station covering the period July 1,
1969, to June 30, 1970. Also included is a list of the Experiment
Station personnel for the calendar year 1970.
Active Projects
As of December 31, 1970, there were 136 active Hatch projects
and 23 active State projects. Hatch projects are supported in
part with Federal-Grant funds made available by Congress to the
Agricultural Experiment Stations of the country under the Hatch
Act Amended. State projects are supported entirely by Univer-
sity funds.
In addition, there were 13 McIntire-Stennis and 25 University
of Tennessee-Atomic Energy Commission projects, and 2 Special
Grant projects (CSRS).
The headquarters of the Tennessee Agricultural Experiment
Station is located on the agricultural campus of the University of
Tennessee at Knoxville. The U-T/ AEC Agricultural Research
Laboratory is located some 20 miles distant at Oak Ridge, Tennes-
see. In addition, there are other research centers which represent
soil and climatic conditions in the major regions of Tennessee.
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FINANCIAL STATEMENT
July 1, 1969 - June 30, 1970
The University of Tennessee Agricultural Experiment Station
Federal
Ca-ap t'j
Hatch Act - Amended Farestry Research Specific
•....•
Q
Activity Regular Regianal Res. Research Facilities Grants Nan Federal Totals All ::a>-3
~
Receipts $1,303,747.00 $239,687.00 $90,830.96 $45,004.00 $30,669.51 $3,707,594.86 $5,417,533.33
I>-3::a•....•
Expenditures: ::0
t::l
Persona IServices $1,262,349.95 $229,921.82 $84,301.18 $20,734.94 $1,354,238.34 $2,951,546.23 >Z
Travel 8,154.92 2,001.21 1,416.17 114.98 64,399.61 76,086.89 Zc:::
>
Equipment 22,579.35 4,793.78 1,013.72 756.11 203,836.40 232,979.36 t"'
::0
Lands and Structures $45,004.00 103,05452 148,05852 t'j'i:I
0
Personnel Benefits 284,051.17 284,051.17 ::0>-3
All Other 10,662.78 2,970:19 5,50869 2,78366 1,172,022.07 1,193,947.39
Unexpended Bal.· (1,40880 ) 6,279.82 525,992.75 530,863.77
Totals $1,303,747.00 $239,687.00 $90,830.96 $45,004.00 $30,66951 $3,707,594.86 $5,417 ,533.33
':'Includes Obligations for Capital Improvements and Working Capital
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These other research centers are listed at the end of this report,
and the locations are shown on the inside front cover.
Many of .the projects involving studies of soils, crops, and live-
stock may include experimental work at one or more of the out-
lying stations as well as at the Main Station at Knoxville.
Projects Terminated
During 1970, 16 projects were terminated. Reports on these
projects have either been published or are being prepared for pub-
lication.
Publications
Published reports on research of the Tennessee Agricultural
Experiment Station appear in Station Bulletins, in Tennessee Farm
and Home Science, as well as in professional and technical periodi-
cals and in various popular publications. There were 8 station Bul-
letins published during the year, and 2 were reprinted. The num-
ber of technical, semi-technical, and popular articles prepared by
staff members and published during 1970 was 150. In addition,
staff members published 2 Extension-type publications, and 2
regional bulletins.
Proj. No.
Hatch 98
Hatch 132
Hatch 138
Hatch 139
Hatch 140
Hatch 203
Hatch 213
AGRICULTURAL BIOLOGY
Research Project Titles
Life History, Ecology, and Control of Major Cotton
Insects.
Breeding Disease-Resistant Tobacco.
Biology and Control of Plant Parasitic Nematodes;
cooperative with the U. S. Department of Agricul-
ture.
Associations Among Soil Microorganisms as Re-
lated to the Incidence and Severity of Plant Diseases
(contributing to Regional Proj. S-26).
Evaluating New Fungicides.
Control of Insects Attacking Nursery Plants.
Biology, Distribution, and Control of Corn Insects.
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Figure 1. This photo is of a female house dust mite with
eggs discernible within the body. The females usually
deposit 30 eggs in the first oviposition period. The mite,
Dermatophagoid'es farinae, has been isolated in large
numbers from house dust in the Knoxville and Oak Ridge
areas. Many people have an allergic reaction when this
house dust mite is present. Dr. Robert P. Hornsby, Knox-
ville allergy specialist, helps with the medical aspects of
the research conducted on this mite by the Department
of Agricultural Biology.
Hatch 251
Hatch 260
The Disposition of Pesticides in the Soil (contribut-
ing to Regional Proj. S-62).
Diseases of Small Grains.
Diseases of Ornamentals and Associated Nursery
Crops.
Hatch 241
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Figure 2. Isolation of the petunia crown rot fungus, Phythophthora
parasitica, by the apple technique method. In this technique, a hole
about 1 inch deep is made in an apple with a Y2 inch cork borer. The
apple plug is removed and the freshly-diseased petunia crown rot
tissue, YI inch in length, is inserted into the apple and the apple plug
reinserted. The apple is then placed in a moist chamber at room
temper (20-24°C.) for 2 or 3 days. After this, the petunia crown rot
fungus will cause a rot of the apple well before other fungi and
bacteria. The fungus, Phytophthora parasitica, may then be isolated in
pure culture. This technique enables rapid indentification of the petunia
crown rot fungus - a different strain of the same species of organism
causing black shank in tobacco. While no control is available for
either the petunia or tobacco disease, rapid identification of this
organism helps speed up research work aimed at developing controls.
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Chambers, A. Y.
Lima Bean Stem Anthracnose (Colletotrichum truRcatum). Fungicide-
Nematicide Tests Results of 1969 25 :62, 1970.
Chambers, A. Y.
Soybean Seedling Diseases (Seed- and Soil-Borne Organisms). Fungicide-
Nematicide Tests Results of 1969 25:126, 1970.
Chambers, A. Y. and C. H. Hadden
Cotton Seedling Disease Control. Plant Diseases in Tennessee No. 420,
Revised, 1970.
Hatch 263
Hatch 264
Hatch 280
Hatch 289
Hatch 292
Hatch 294
Hatch 299
Hatch 302
Hatch 311
Hatch 315
State 47
Hatch 239
Snap Bean Diseases.
Distribution, Biology, and Control of Tobacco In-
sects.
Remote Multispectral Sensing in Agriculture; co-
. operative with the Agronomy, Agricultural Engi-
neering, and Forestry Departments.
Cotton Diseases.
Forage Crop Insect Control.
Engineering Systems for Cotton Production; co-
operative with the Agricultural Engineering De-
partment.
Relation of House Dust Mites to Allergic Reactions
in Humans.
Viruses and Mycoplasma-like Organisms (MPLO)
Causing Diseases of Corn (contributing to Regional
Proj. S-70).
Biology and Control of Arthropods on Soybeans
(contributing to Regional Proj. S-74).
Nature and Extent of Variations in Root-Knot and
Cyst Nematodes (contributing to Regional Proj.
S-76) .
Biology of 'Farm Ponds.
Project Concluded in 1970
Factors Influencing Survival and Pathogenicity of
Plant Parasitic Nematodes (contributing to Region-
al Proj. S-19).
Bulletins, Articles, and Reports-1970
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Chambers, A. Y., L. F. Johnson, and J. W. Measells
Effect of Planting Date, Soil Moisture, and Soil Temperature on Inci-
dence of Cotton Seedling Blight Pathogens. Phytopathology 60:582,
1970.
Chambers, A. Y., L. F. Johnson, and J. W. Measells
Effects of Planting Dates, Soil Moisture, and Soil Temperature on Sever-
ity of Seedling Diseases of Cotton. Proceedings: Beltwide Cotton Pro-
duction Research Conference, p. 18, 1970.
Duclos, L. A. and J. M. Epps
A New Threat to Soybeans from the Cyst Nematode. Soybean Digest
30(3) :10-11, 1970.
Epps, J. M. and "L. A. Duclos
Races of the Soybean Cyst Nematode in Missouri and Tennessee. Plant
Disease Reporter 54 :319-320, 1970.
Golden, A. M., J. M.. Epps, R. D. Riggs, L. A. Duclos, J. A. Fox, and R. L.
Barnard
Terminology and Identity of Infraspecific Forms of the Soybean Cyst
Nematode Heterodera glycines. Plant Disease Reporter 54(7) :544-546,
1970.
Heinrichs, E. A. and C. J. Southards
Susceptibility of the Sod Webworm Pediasia triseeta to Biological Control
Agents. Tennessee Farm and Home Science Progress Report 73, March
1970.
Heinrichs, E. A. and E. L. Matheny
Sod Webworm (Lepidoptera: Pyralidae: Crambinae) Moths Collected in
Light Traps. Journal of the Tennessee Academy of Science 45(2) :61-64,
1970.
Heinrichs, E. A., L. C. Lehman, L. M. Callahan, C. J. Southards, and E. L.
Matheny
The Response of Kentucky Bluegrass Turf to Insecticidal Treatments.
Tennessee Farm and Home Science Progress Report 74, June 1970.
Hilty, J. W.
Control of Rhizoctonia Stem and Root Rot of Snap Beans. Fungicide-
Nematicide Tests Results of 1969 25 :62, 1970.
Hoskinson, P. E., J. A. Mullins, J. R. Overton, W. G. Russell, Tom McCutchen,
and John Connell
Cooperative Cotton Variety Testing Program in Tennessee. Proceedings:
22nd Annual Cotton Improvement Conference, January 1970.
Johnson, L. F.
Tennessee Fungicide Tests for Blackspot and Mildew Control on Rose.
The American Rose 20(16) :6-7, 1970.
Johnson, L. F.
Tennessee Fungicide Tests for Blackspot and Mildew Control on Rose.
Tennessee Farm and Home Science Progress Report 73, March 1970.
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Johnson, W. C. and W. G. Russell
Cotton Insect Control. Agricultural Extension Service Publication 387,
Revised, May 1970.
Josephson, L. M. and J. W. Hilty
Response of Corn Hybrids to Maize Dwarf Mosaic Virus. Tennessee
Agricultural Experiment Station Bulletin 469, 1970.
Matheny, E. L. and E. A. Heinrichs
Seasonal Abundance and Distribution of Benthic Fauna Within a Pond.
Annals of the Entomological Society of America 63(1) :31-34, 1970.
Powers, W. J. and J. W. Hilty
A Plastic Cylindrical Sticky Trap for Collecting Alate Aphids. Journal
of Economic Entomology 63(3) :998, 1970.
Rebois, R. V., James M. Epps, and E. E. Hartwig
Correlation of Resistance in Soybeans to Heterodera glycines and
Rotylenchulus reniformis. Phytopathology 60 (4) :695-700, 1970.
Reed, H. E. and A. Y. Chambers
Effects of Foliar Sprays on Control of Leaf Rust of Wheat. Fungicide-
Nematicide Tests Results of 1969 25 :97-98, 1970.
Reed, H. E. and A. Y. Chambers
Control of Loose Smut of Barley by Chemical Seed Treatments. Fungicide-
Nematicide Tests Results of 1969 25:107-108, 1970.
Reed, H. E. and A. Y. Chambers
Control of Loose Smut of Wheat by Chemical Seed Treatments. Fungicide-
Nematicide Tests Results of 1969 25 :131, 1970.
Reed, H. E. and C. J. Southards
Population Dynamics of Ditylenchus dispsaci on Phlox subulata Given
Foliar Treatments of O,O-Diethyl 0 p-(methylsulfinyl) Phenyl Phosphor-
othioate. Phytopathology 60(4) :587, 1970.
Southards, C. J.
Root-Knot Nematodes on Lima Bean. Fungicide-Nematicide Tests Re-
sults of 1969 25 :132, 1970.
Southards, C. J. and A. Y. Chambers
Interaction of Root-Knot and Lesion nematodes with Verticillium Wilt
of Cotton. Proceedings: 1969 Cotton Disease Council, p. 9, 1970.
AGRICULTURAL ECONOMICS AND RURAL SOCIOLOGY
Proj. No.
Hatch 205
Research Project Titles
An Economic Appraisal of Agricultural Credit Used
by Tennessee Farmers.
Increasing Efficiency in the Tennessee Vegetable
Industry (contributing to Regional Proj. 8M-30).
Hatch 212
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Figure 3. Are the prices paid by packers for slaughter hogs consistent
with their wholesale values? Agricultural economists are studying the
efficiency of pricing animals purchased through different channels of
procurement. Attention is focused also on the influence that grade and
weight have on the wholesale values of the animals after they are
slaughtered. Here we see a U-T researcher select a freshly-slaughtered
pork carcass for identification and determination of physical cut-out
yield.
Hatch 226
Hatch 249
Hatch" 252
Hatch 259
Hatch 262
Income Potentials from Alternative Farm Organi-
zations in Various Types of Farming Areas.
Human Resource Development and Mobility in the
Rural South (contributing to Regional Proj. S-61).
Demand for Food (contributing to Regional Proj.
SM-34).
Egg Marketing Systems for the South (contributing
to Regional Proj. SM-37).
Civil Defense and Food Stocks.
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Hatch 270
Hatch 274
Hatch 281
Hatch 283
Hatch 285
Hatch 286
Hatch 290
Hatch 295
Hatch 303
Hatch 304
Hatch 312
Hatch 313
Hatch 316
Hatch 318
T
Hatch 227
2
The Management of Insurable Risk in Tennessee
Agriculture.
Migration Patterns of the Tennessee Population.
The Economic Impact of the Wholesome Meat Act
on Tennessee's Livestock Industry.
Potentials of the Beef Production Industry in the
South (contributing to Regional Proj. S-67).
Farm Labor in Tennessee.
Relationship of Fiber Test Data and Other Factors
to Prices Paid for Cotton (contributing to Regional
Proj. SM-39).
Golf Associations in Tennessee.
Efficiencies in Grocery Wholesaling in Tennessee.
Regional Income and Employment Effects of In-
vestments in Natural Resources (contributing to
Regional Proj. S-71).
Marketing Organization, Power, Policies and Pro-
grams in the Dairy Industry (contributing to
Regional Proj. SM-40).
Economic Evaluation of Alternative Forms of Verti-
cal Coordination in the Livestock-Meat Industry
(contributing to Regional Proj. SM-41).
Air Pollution and Economic Loss.
Predicted Effects of Selected Policy and Technology
Changes on the Grain Marketing System (con-
tributing to Regional Proj. SM-42).
Estimates of Corn Yield Response to Precipitation
Variables in Selected Areas of West Tennessee.
Reducing the Cost of Producing Cotton through the
Management and Application of Technology (USDA,
CSRS Grant 616-15-23).
Projects Concluded in 1970
Optimum Location of Livestock and Meat Market-
ing Facilities in the South (contributing to Regional
Proj. SM-27).
Hatch 272
State 44
Optimal Adjustments of Southern Grain Marketing
Facilities to Present and Future Conditions (con-
tributing to Regional Proj. SM-29).
Vertical Integration in Tennessee Agriculture.
The Woody Ornamental Nursery Industry in
Tennessee (cooperative with the U. S. Department
of Agriculture).
TENNESSEE AGRICULTURAL EXPERIMENT STATION 15
Hatch 231
Bulletins, Articles, and Reports-1970
Bauer, Larry L., Charles D. Griggs, and Haywood W. Luck
Cotton Production Costs and Returns in Tennesse, 1969. Tennessee Farm
and Home Science Progress Report 75, September 1970.
Goble, W. E., with Homer Swingle, Houston Luttrell, and Ivon McCarty
Yield and Quality of Snap Beans Associated with Reel and Tractor Speeds
of a Mechanical Harvester. Tennessee Agricultural Experiment Station
Bulletin 467, January 1970.
Goble, W. E. et al.
Planning Data for Marketing Selected Vegetables in the South, Part III,
Fresh Vegetable Packing Handbook. Southern Cooperative Series Bul-
letin No. 152, May 1970.
Goble, W. E. and William H. Brown
Marketing Woody Ornamentals: Practices and Trends of Nurseries in
Tennessee, 1965. Tennessee Agricultural Experiment Station Bulletin
472, October 1970.
Raskopf, B. D. et al.
Egg Marketing Practices in Seven Southern States. Southern Coopera-
tive Series Bulletin 156, July 1970.
Raskopf, B. D.
Commercial Egg Production Costs in Tennessee. Tennessee Farm and
Home Science Progress Report 75, September 1970.
Raskopf, B. D.
Cotton Lint Quality and Price Relationships, 1969 Crop, Tennessee. Ten-
nessee Farm and Home Science Progres·s Report 76, December 1970.
Sappington, C. B. and L. L. Bauer
Income and Mobility of Tennessee Farm and Nonfarm Workers. Ten-
nessee Agricultural Experiment Station Bulletin 471, July 1970.
Trevena, Billy J. and Luther H. Keller
Lease and Sale Transfers of Cotton Allotments in Tennessee. Tennes-
see Agricultural Experiment Station Bulletin 468, February 1970.
Whatley, T. J.
Outlook 1971-Agriculture. Tennessee Survey of Business, Center for
Business and Economic Research, College of Business Administration,
University of Tennessee, December 1970.
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AGRICULTURAL ENGINEERING
Research Project Titles
Chemical Weed Control; cooperative with the
Agronomy and Horticulture Departments.
Measurements of Standard Cotton Fiber Properties.
Factors Affecting Water Yields from Small Water-
sheds in Tennessee; cooperative with the Agronomy
Department, UT/ AEC Agricultural Research Lab-
oratory, and the Soil Conservation Service (con-
tributing to Regional Proj. S-53).
Behavioral Responses of Chickens to Environmental
Factors; cooperative with the Poultry Department.
Snap Bean Production Mechanization; cooperative
,
(
Figure 4. Lint of Dixie King II cotton stripped and ginned on a com-
mercial gin at Milan in 1965. Note the pieces of "bark" from the
cotton stalks in the sample. Use of cotton strippers often results in
higher amounts of trash in the lint than in the case of conventional
mechanical pickers.
Proj. No.
Hatch 32
Hatch 188
Hatch 204
Hatch 214
Hatch 228
\
V
I
"
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Figure 5. This manure slurry irrigation sprinkler covers about 1 acre
per setting. Liquid manure from animals is held in a large enclosed
concrete tank until conditions are suitable for discharging the solution
onto fields. Studies include the cost of handling wastes and rates at
which manure can be applied to soils without adverse effects.
Hatch 277
Hatch 280
Hatch 294
T 3
State 7
State 25
with the Horticulture, Food Technology, Agricul-
tural Biology, and Agricultural Economics Depart-
ments.
Farm Waste Disposal; cooperative with the Dairy-
ing, Food Technology, and Sanitary Engineering De-
partments.
Remote Multispectral Sensing in Agriculture; co-
operative with the Agronomy, Agricultural Biology,
and Forestry Departments.
Engineering Systems for Cotton Production (con-
tributing to Regional Proj. S-69).
Quality of Humid Region Cotton Harvested by Me-
chanical Stripper (USDA, CSRS Grant 816-15-06).
Electric Treatment of Plant Materials; cooperative
with the Agronomy and Food Technology Depart-
ments and the U. S. Department of Agriculture.
Land Forming for Drainage and Furrow Irrigation;
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Figure 6. Investigations of ways to mechanically harvest cotton with
a cotton stripper revealed the importance of producing a cotton crop
clean of all weeds and the practice of using both a defoliant and a
dessicant to prepare the cotton field for harvesting with a brush
stripper. This field of open cotton has been prepared for experimental
stripper harvesting work being conducted by experiment station agri-
cultural engineers.
State
Hatch 131
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Hatch 209
Hatch 240
50
cooperative with the West Tennessee Experiment
Station and the Soil Conservation Service.
Cotton Production Studies; cooperative with the
Agricultural Biology and Agronomy Departments
and Tennessee Farm Bureau.
Projects Concluded in 1970
Genetics and Cytology of Cotton: Evaluation of
Cotton Fiber Properties for the Plant Breeder (con-
tributing to Regional Proj. S-l).
Development of an Okra Trimmer.
Cotton Production Mechanization (contributing to
Regional Proj. S-2).
Hoskinson, P. E., J. A. Mullins, J. R. Overton, W. G. Russell, Tom McCutchen,
and John Connell
Cooperative Cotton Variety Testing Program in Tennessee. Proceedings:
22nd Annual Cotton Improvement Conference, Houston, p. 82, January,
1970.
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Bulletins, Articles, and Reports-1970
Ewald, P. R. and H. Hutchens
Humidity - Twist Effects on Cotton Yarn Strength. Textile Research
Journal 40(3) :292-293, March 1970.
Goodenough, J. L., R. B. Stone, and J. J. McDow
Effect of Direct Current Glow Discharge on Germination of Cottonseed.
Transactions of the American Society of Agricultural Engineers 13(3):
354-356, 1970.
Hertel, K. L. and Reba Lawson
Shear Friction within Multiple Card Web Specimens. Textile Research
Journal 40(5) :472-477, May 1970.
Hertel, K. L., K. E. Duckett, and Reba Lawson
Shear Friction in Fiber Assemblies. Proceedings: International Sympos-
ium on Cotton Textile Research (SIRTEC), Paris, France, pp. 139-154,
1969.
Infante, Aurelio L., James A. Mullins, and Z. A. Henry
Stripper Harvesting Versus Once-Over Spindle Picking in Tennessee.
Tennessee Farm and Home Science Progress Report 76, December 1970.
Luttrell, Houston, William E. Goble, and Homer D. Swingle
Yield and Quality of Snap Beans Associated with Reel and Tractor Speeds
of a Mechanical Harvester. Tennessee Agricultural Experiment Station
Bulletin 467, January 1970.
Morgan, A. H. and Richard C. Shadden
Preliminary Evaluation of an Experimental Helical Vegetable Harvester.
Tennessee Farm and Home Science Report 75, September 1970.
Morgan, A. H., D. G. Brown, and T. H. Thomas
A Device for Studying Radiation Effects of Shetland Ponies. Tennessee
Farm and Home Science Progress Report 74, June 1970.
Mullins, J. A.
Ultra Low Volume Spraying with Ground Rigs. Cotton International,
37th Annual Edition, pp. 54-56, 1970.
Shadden, R. C., J. A. Mullins, and Tom McCutchen
Mechanical Harvesting of Sunflowers in Tennessee. Proceedings: 4th
International Sunflower Conference, Memphis, Tennessee, June 23-25,
pp. 265-270, 1970.
Sewell, John 1., J. R. Owen, and Joe W. High
Field Tests of Liquid Manure Systems at Two Dairies. Tennessee Farm
and Home Science Progress Report 76, December 1970.
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Stone, R. B., with Chien-Ning Wang, M. R. Johnston, and J. L. Goodenough.
Effect of Gas Plasma Radiation on the Dehulling and Chemical and
Physical Properties of Soybeans. USDA-ARS No. 42-178, pp. 1-11,
August 1970.
Proj. No.
Hatch 28
Hatch 32
Hatch 33
Hatch 34
Hatch 38
Hatch 42
• Hatch 45
Hatch 47
Hatch 48
Hatch 56
Hatch 79
Hatch 163
Hatch 164
Hatch 183
Hatch 186
AGRONOMY
Research Project Titles
Moisture Sorption Characteristics of the Major Soils
of Tennessee and the Relation of Moisture Tensions
to Plant Growth and Fertilizer Utilization; coopera-
tive with the U. S. Department of Agriculture.
Chemical Weed Control; cooperative with the Agri-
cultural Engineering and Horticulture Departments.
Evaluation of the Performance of Varieties of Field
Crops.
Corn Improvement; cooperative with the Agricul-
tural Biology Department and the U. S. Department
of Agriculture.
The Comparative Value and Relative Efficiency of
Various Phosphate Fertilizers under Different Soil
and Cropping Conditions.
Potassium Fertilization of Farm Crops on Different
Soil Series in Tennessee.
Movement and Persistence of Herbicides in the Soil
(contributing to Regional Proj. S-18).
Establishment and Maintenance of Turf.
Soil Survey of Tennessee to Help Determine Crop
Adaptation and Management Requirements; co-
operative with the U. S. Department of Agriculture.
Trace Elements in Tennessee Agricultural Crops.
Production and Improvement of Cotton Varieties
Suitable to Tennessee Conditions; cooperative with
the U. S. Department of Agriculture.
Culture of Dark Tobacco.
Nitrogen Fertilization of Farm Crops.
Crop Response to Liming.
Forage Crops Management: Establishment, Persist-
ence, and Productivity.
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Figure 7. Some soils are better adapted to certain uses than other
soils. When corn is planted later than the recommended period of
April 20-May 10, little growth can be expected on some soils. The corn
on the right, planted June 9 on a Sequatchie silt loam, will produce
30 tons of silage or more than 100 bushels of grain per acre. The corn
on the left, planted the same day on eroded Sequoia silty clay loam,
may produce no more than 3 tons of silage or 25 bushels of grain per
acre.
Hatch 208
Hatch 211
Hatch 224
Hatch 237
Hatch 245
Hatch 250
Breeding for Improvement in Small Grain (wheat,
oats, barley, and rye) ; cooperative with the Agri-
cultural Biology Department.
Breeding and Genetics of Forage Crops.
Physiological Responses of Forage Crops to Man-
agement and Environment.
The Disposition of Pesticides in the Soil (contribut-
ing to Regional Proj. S-62).
Effects of Pesticides on Turf Pests and Turfgrasses.
Influence of Mineralogy of Southern Soils on Cer-
tain Chemical and Physical Reactions (contributing
to Regional Proj. S-60).
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Figure 8. At left, a corn variety which was grown at a high plant
population and which lodged severely; at right, a corn variety which
resists lodging.
Hatch 255
Hatch 256
Hatch 279
Hatch 280
Hatch 287
Fertilization, Soil and Crop Management Systems,
Cultural Practices, and Plant Bed Management
Systems for Burley Tobacco; cooperative with the
U. S. Department of Agriculture.
Burley Tobacco Breeding; cooperative with the
U. S. Department of Agriculture.
Selectivity and Mode of Action of Herbicides.
Remote Multispectral Sensing in Agriculture; co-
operative with the Agricultural Biology, Agricul-
tural Engineering, and Forestry Departments.
Effectiveness and Efficiency of Physical and Chem-
ical Mutagens; cooperative with the UTI AEC Agri-
cultural Research Laboratory.
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Figure 9. Sucker control for fire-cured tobacco. The Tennessee
Agricultural Experiment Station, in cooperation with the U.S. Depart-
ment of Agriculture, other experiment stations, and chemical companies
and tobacco companies, has developed and tested many growth regu-
lators for controlling suckers of tobacco. Left: Fire-cured tobacco
topped but not suckered. Right: Tobacco treated with a mixture of
fatty alcohols (octanol and decanol). This new material has given
excell~nt sucker control without reducing the yield and quality of
the leaf.
Hatch 291
Hatch 293
Hatch 296
Hatch 301
State 50
Plant Constituents Controlling Cotton Fiber Initia-
tion, Growth and Maturation; cooperative with the
U. S. Department of Agriculture.
Phenology and Physiology of Soybeans.
Environment-Management Interactions in Forage
Crops Ecological Systems.
Viruses and Mycoplasma-like Organisms (MPLO)
Causing Diseases of Corn (contributing to Regional
Project S-70); cooperative with the U. S. Depart-
ment of Agriculture.
Quality Cotton Varietal Adaptation.
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Bulletins, Articles, and Reports-1970
Arnold, J. M., L. M. Josephson, J. R. Overton, and S. E. Bennett
Cultural Control of the Southwestern Corn Borer. Tennessee Agricul-
tural Experiment Station Bulletin 466, January 1970.
Callahan, L. M.
Weed Control in Lawns. Proceedings: Fourth Annual Tennessee Turf-
grass Conference, pp. 27-31, January 1970.
Callahan, L. M.
Are Diseases Really to Blame? Weeds Today 1(2) :19-21, July 1970.
Callahan, L. M., with E. A. Heinrichs, L. C. Lehman, C. J. Southards, and
E. L. Matheny
The Response of Kentucky Bluegrass Turf to Insecticidal Treatments.
Tennessee Farm and Home Science Progress Report 74, June 1970.
Conger, B. V. and M. J. Constantin
Oxygen Effect Following Neutron Irradiation of Dry Barley Seeds.
Radiation Botany 10:95-97, 1970.
Conger, B. V., with M. J. Constantin and T. S. Osborne
Effects of Modifying Factors on the Response of Rice Seeds to Gamma
Rays and Fission Neutrons. Radiation Botany 10:539-549, 1970.
Conger, B. V., with J. B. Chowdhury and M. J. Constantin
The Response of Barley Seeds to Physical and Chemical Mutagens.
Barley Newsletter 13 :30-31, 1970.
Fribourg, Henry A.
Status of Bermudagrass in Tennessee. Proceedings: Report of 27th
Southern Pasture Forage Crops Improvement Conference, pp. 87-88, 1970.
Graves, Charles R.
1969 Performance of Field Crop Varieties. Tennessee Agricultural Ex-
periment Station Bulletin 463, January 1970.
Graves, Charles R., John Connell, Tom McCutchen, Howard. E. Reed, John
Odom, and Frank F. Bell
Response of Blueboy, Arthur, and Monon Wheat to Spring-Applied Nitro-
gen in 1968 and 1969. Tennessee Farm and Home Science Progress
Report 73, March 1970.
Graves, Charles R., Larry Peters, and Henry Andrews
Ammonium Nitrate Injury on Certain Inbreds, Single Cross, and Double
Cross Corn Hybrids in the Seedling Stage. Tennessee Farm and Home
Science Progress Report 75, September 1970.
Graves, Charles R., B. N. Duck, and Tom McCutchen
Response of Grain Sorghum Varieties to Row Width. Tennessee Farm
and Home Science Progress Report 74, June 1970.
Gupton, C. L., and D. A. Emery
Heritability Estimates of the Maturity of Fruit from Specific Growth
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Jeffery, Larry S. and John D. Nalewaja
Studies of Achene Dormancy in Fumitory. Weed Science 18:345-348,
1970.
Periods in Virginia Type Peanuts (Arachis hypogaea L.). Crop Science
10 :127-129, 1970.
Gupton, C. L., M. O. Neas, and Vernon E. Kirk
Burley Tobacco. In 1969 Performance of Field Crop Varieties. Tennes-
see Agricultural Experiment Station Bulletin 463, pp. 57-62, January 1970.
Hoskinson, P. E., J. A. Mullins, J. R. Overton, W. G. Russell, Tom McCutchen,
and John Connell
Cooperative Cotton Variety Testing Program in Tennessee. Proceedings:
22nd Annual Cotton Improvement Conference, January 1970.
Jeffery, Larry S. with Carlos E. Romero and y Miguel Revelo
Control y erradicacion' del kikuyo (Pennisetum clandestinum Hoehst) en
la Sabana de Bogota. (Control and eradication of kikuyugrass on the
Bogota Plateau.) Revista Instituto Colombiano Agropecuario V:99-116,
1969.
Josephson, L. M. and J. W. Hilty
Response of Corn Hybrids to Maize Dwarf Mosaic Virus. TennesseE'
Agricultural Experiment Station Bulletin 469, February 1970.
Josephson, L. M., J. A. Odom, and H. C. Kincer
An Experiment in Producing High Yields of Corn. Tennessee Farm and
Home Science Progress Report 74, June 1970.
Josephson, L. M., J. W. Hilty, and H. C. Kincer
Reaction of Corn Strains to the Corn Virus Disease and Southern Corn
Leaf Blight in Tennessee in 1970. Crops Research Division Report
CR 86-70, November 1970.
Josephson, L. M., H. C. Kincer, Herman Morgan, Jr., and John A. Odom
Performance of Corn Varieties and Hybrids Developed in Tennessee.
Tennessee Farm and Home Science Progress Report 75, September 1970.
Reich, V. H. and R. E. Atkins
Yield Stability of Four Population Types of Grain Sorghum, Sorghum
bicolor (L.) Moench, in Different Environments. Crop Science 10:511-517,
1970.
Josephson, L. M. and J. W. Hilty
Southern Corn Leaf Blight-A New Problem in Corn Production. Ten-
nessee Farm and Home Science Progress Report 76, December 1970.
Nichols, B. C., Heinz Seltmann, and G. L. Steffens
Effects of Chemical Agents on Plant Development, Sucker Growth, and
Cured Leaf Yield and Value. Crops Research Division Report CR 30-70,
1970.
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Reynolds, John H. with Elmer Gray
Effect of Stage of Maturity on Yield and Leaf Content of Annual Les-
pedeza. Tennessee Farm and Home Science Progress Report 74, June
1970.
Reynolds, John H. with S. E. Bennett
Effect of Nitrogen on the Alfalfa Weevil. Proceedings: 22nd Alfalfa
Improvement Conference, p. 5, 1970.
Skold, L. N.
Charles Ansel Mooers, 1869-1970. Soil Science 110 :295-298, 1970.
Skold, L. N.
Charles Ansel Mooers. Tennessee Farm and Home Science Progress Re-
port 75, September 1970.
Springer, M. E.
Soil Survey, Shelby County, Tennessee. U. S. Department of Agriculture,
Soil Conservation Service, and Tennessee Agricultural Experiment Sta-
tion, 53 pp. 1970.
Jent, C. H., Jr., F. F. Bell, and M. E. Springer
Predicting Soil Losses in Tennessee Under Different Management Systems.
Tennessee Agricultural Experiment Station Bulletin 418, April 1967.
Long, O. H., J. R. Overton, E. W. Counce, and Tom McCutchen
Lime and Fertilizer Experiments on Soybeans. Tennessee Agricultural
Experiment Station Bulletin 391, May 1965.
Proj. No.
Hatch 52
Hatch 61
Hatch 63
Reprinted Bulletins, Articles, and Reports-1970
ANIMAL HUSBANDRY-VETERINARY SCIENCE
Resea rch Project Titles
The Evaluation of Different Pasture Species in Var-
ious Combinations and at Varying Rates of Nitro-
gen Fertilization as Reflected in Beef Cattle Gains
and Forage Yields.
The Improvement of the Producing Ability of Beef
Cattle; cooperative with the U. S. Department of
Agriculture, the UTI AEC Agricultural Research
Laboratory, and the Aluminum Company of Amer-
ica.
Mineral Metabolism in Animals: 1. Absorption, Dis-
tribution, and Physiological Behavior of Calcium
and Phosphorus in Farm Animals; cooperative with
the UTI AEC Agricultural Research Laboratory.
TENNESSEE AGRICULTURAL EXPERIMENT STATION 27
Hatch 66
Hatch 68
Hatch 71
Hatch 72
Hatch 73
Hatch 176
Hatch 218
Hatch 222
Hatch 257
Hatch 266
Hatch 306
Hatch 307
Hatch 309
State 2
State 3
State 20
State 39
The Effects of Radiation on Reproductive Physiol-
ogy in Farm Animals; cooperative wi.th the UTI
AEC Agricultural Research Laboratory.
Carcass Value Investigations with Beef; coopera-
tive with the Food Science and Institution Manage-
ment Department.
Factors Affecting Feed Utilization by Ruminants.
Evaluation of Roughages for Beef Cattle.
The Improvement of the Producing Ability of
Swine Through Performance Testing and Breeding
Methods.
Performance of Growing-Finishing Swine on Con-
crete and Pasture.
Performance of Beef Cows as Affected by Initial
Winter Condition and Level of Winter Feeding.
Pasture Management Systems for Beef Cow Herds.
Effects of Levels of Fatness on Beef Carcass Qual-
ity.
Reproductive Capadty of Beef Cows as Related to
Germ Cell Complement.
Breeding Methods for Beef Cattle in the Southern
Region; cooperative with the U. S. Department of
Agriculture (contributing to Regional Proj. S-10).
Efficiency of Beef Production - Amount of Varia-
tion and Criteria for Improvement; cooperative with
the U. S. Department of Agriculture.
Nutrition of the Gravid Gilt with Emphasis on
Gestation Effects Upon Progeny Performance.
Swine Testing; cooperative with the UT Agricul-
tural Extension Service.
Effects of Fluorine Levels of Soil and Water on
Grazing Cattle Under Different Systems of Manage-
ment.
Evaluation of Methods of Producing Beef.
The Effects of Feedlot Design on the Performance
of Slaughter Cattle.
28
State 40
State 42
State 52
State 55
State 59
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Frequency of Winter Feeding of Beef Cows.
Beef Cattle Improvement.
Evaluation of Meat from Animals Exposed to Lethal
Radiation Levels.
Maternal Nutrition (Mn-Cu) and Placental Trans-
fer in Ewes (NSF-7676).
Bull Evaluation.
Hatch 254
Projects Concluded In 1970
Ante-Mortem Treatment Effeot on Pork Carcass
Characteristics.
Improvement of Producing Ability of Beef Cattle.State 41
Bulletins, Articles, and Reports-1970
Barth, K. M., J. C. McConnell, and S. A. Griffin
Differences in Performance and Carcass Characteristics Between Lean-
Type and Fat-type Pigs. Tennessee Farm and Home Science Progress
Report 76, December 1970.
Bart.h, K. M., J. E. Chandler, M. E. Fryer, and H. C. Wang.
Effect of Saliva and Drying Temperature on Composition and Dige&ti-
bility of Forage Samples Collected Through Esophageal Fistulas. Journal
of Animal Science 31 :794-798, 1970.
Clark, Jimmy H. and Karl M. Barth
Use of Laboratory Methods to Estimate the Performance of Beef Cattle
Fed Mixed Rations Containing Silage. Journal of Animal Science 30 :268-
273, 1970.
Corrick, J. A., Jr. and C. S. Hobbs
Feedlot Performance of Feeder Heifers with Average Initial Type Grades
of Good and Medium. Tennessee Farm and Home Science Progress Re-
port 73, March 1970.
Davis, D. 1., C. S. Hobbs, J. B. McLaren, and K. M. Barth
Changes in Condition and Fat Thickness of Beef Heifers Grazed on Com-
binations of Fescue, Orchardgrass, and Clover. Tennessee Farm and
Home Science Progress Report 73, March 1970.
Davis, D. 1., K. M. Barth, C. S. Hobbs, and H. C. Wang
Relationship Between Forage Intake and Gains of Grazing Steers. Jour-
nal of Range Management 23 :452-454, 1970.
Gamble, G. T., S. L. Hansard, B. K. Moss, and J. D. Davis
Utilization of 54-Manganese by the Brood Sow. Journal of Animal
Science 32 :320, 1970.
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Hansard, S. L., C. T. Gamble, B. K. Moss, and J. D. Davis
Absorption and Utilization of Manganese by Gravid Ewes. Proceedings:
Federation, 29(2) :2936, 1970.
Hansard, S. L., C. T. Gamble, B. K. Moss, J. D. Davis, and E. R. Lidvall
Manganese Utilization and Placental Transfer in Gravid Gilts. Journal
of Animal Science 32:28, 1970.
Hansard, S. L.
Radiochemical Procedures for Partitioning Maternal-Fetal Mineral Re-
quirements and Pregnancy Anabolism in Swine. Proceedings: Rowett
Institute, Aberdeen, Scotland 58-62, 1970.
Hansard, S. L.
Minerals for the Sow during Pregnancy. Feedstuffs 42:42, 1970.
High, Joe W., Jr.
Selection Indexes for Beef Cattle. Tennessee Agricultural Experiment
Station Bulletin 470, February 1970.
Jamison, Haley M.
Middle Tennessee the Site of New UT Bull Test Station. Tennessee Farm
and Home Science Progress Report 76, December 1970.
Jamison, Haley M. and James R. McFall
Effects of Selected Variables on Prices Received for Feeder Pigs in the
Weakley County Pig Sales. Tennessee Farm and Home Science Progress
Report 73, March 1970.
CHILD DEVELOPMENT AND FAMILY RELATIONSHIPS
Proj. No.
Hatch 265
Proj. No.
Hatch 92
Hatch 161
Resea rch Project Titles
Influences on Occupational Goals of Young People
(contributing to Regional Proj. S-63).
DAIRYING
Research Project Titles
Effects of Maximum Selection Pressure for Milk
Production on Rate of Improvement in Production
and Its Effect on Other Dairy Cattle Traits; co-
operative with the U. S. Department of Agriculture
(contributing to Regional Proj. S-49).
Efficient and Economical Use of Forages in Dairy
Cattle Rations; cooperative with the U. S. De-
partment of Agriculture.
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Hatch 165
Hatch 268
Hatch 278
Hatch 282
Hatch 284
Hatch 297
Hatch 298
Hatch 305
Hatch 308
Hatch 323
Hatch 200
Hatch 221
Hatch 247
Hatch 248
Hatch 276
Quali<ty and Shelf Life of Dairy Products in the
Marketing Channels.
The Identification and Control of Factors Affecting
Reproductive Performance in the Bovine Female.
Relationship Between Lactose Concentration and
Flavor in Dairy Products.
Studies on ,the "Lack Freshness" Flavor of Cottage
Cheese.
Factors Affecting the Rate of Genetic Improvement
of Dairy Cattle.
Feed Requirements for Growth of Heifers.
Bovine Mammary Gland Development During Ges-
tation and Initial Stages of Lactation.
Fortification of Milk with Iron.
Effect of Dietary Iodine on Thyroxine Secretion
Rate of Lactating Cows.
Relationship Between Properties of Southern For-
ages and Animal Responses (contributing to Region-
al Proj. S-45).
Projects Concluded In 1970
Effect of Processing Methods on Dairy Product
Quality.
Effect of Whole-Body Gamma Irradiation on Milk
Cows and Milk Production; cooperative with the
UTI AEC Agricultural Research Laboratory.
Factors Affecting Voluntary Feed Intake by Rumi-
nants (contributing to Regional Proj. S-45).
Factors Related to the Freezing Point of Milk.
Early Physiological Development of the Fetus in
the Cow, Pig, and Sheep; cooperative with the UTI
AEC Agricultural Research Laboratory.
Bulletins, Articles, and Reports-1970
Brum, E. W., T. M. Ludwick, E. R. Rader, D. O. Richardson, R. D. Davis,
W. L. Crist, and D. L. Long
TENNESSEE AGRICULTURAL EXPERI,MENT STATION 31
Combining Abilities for Size of Linecross and Linebred Holstein Heifers.
Journal of Dairy Science 53:1779-1782, December 1970.
Demott, B. J.
Consumer Preferences - Skimmilk or Skimmilk Fortified with Lactose.
The Sunbelt Dairyman 8 :23, April 1970.
Montgomery, M. J., B. J. Bearden, J. T. Miles, and J. W. High
Comparison of Alfalfa-Orchardgrass and Sorghum-Sudangrass Hybrid
Low Moisture Silages with Corn Silage for Lactating Dairy Cattle.
Journal of Dairy Science 53:446-448, April 1970.
Swanson, E. W., J. K. Miller, and R. G. Cragle
Effects of Internal Irradiation of the Mammary Gland with 144Cerium-
144Praseodymium. Journal of Dairy Science 53:46-51, January 1970.
Swanson, E. W.
How Abortion Affects Milk Yield. Tennessee Farm and Home Science
Progress Report 74, June 1970.
FOOD SCIENCE AND INSTITUTION ADMINISTRATION
Goertz, Grayce E. (with G. M. Williams)
Moisture and Microwave Effects on S,elected Characteristics of Turkey
Pectoralis Muscles. Poultry Science 49 :1449-50.
Meyer, Bernadine H. (with M. McC. Davenport)
Forced Convection Roasting at 2000 and 300°F: Yield, Cost, and Ac-
ceptability of Beef Sirloin. Journal of the American Dietetic Associa-
tion 56 :31-33.
Proj. No.
Hatch 244
Hatch 269
Proj. No.
Hatch 173
Hatch 177
Research Project Titles
Effect of Cooking Temperature on Yield, Palata-
bility, and Microbiology of Meat; cooperative with
the Animal Husbandry-Veterinary Science and Food
Technology Departments.
Effect of Elaidinization on Functional Properties
of Fat.
Bulletins, Articles, and Reports-1970
FOOD TECHNOLOGY
Research Project Titles
Group D. and Other Streptococci in Frozen Foods.
Flavonoid Pigments and Their Degradation in Pro-
cessed Fruit and Vegetable Products.
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Hatch 193 Enzymes as Related to Chemical and Physical Char.
acteristics of Vegetables for Freezing.
Electric Treatment of Plant Materials.
Evaluation for Freezing of Fruit and Vegetable
Varieties Adapted to Production in Tennessee.
State 7
State 83
Bulletins, Articles, and Reports-1970
Collins, J. L.
Pectin Methyl Esterase Activity in Southern Peas (Vigna sinensis.)
Journal of Food Science 35(1) :1, 1970.
McCarty, I. E., with H. D. Swingle, W. E. Goble, and Houston Luttrell
Yield and Quality of Snap Beans Associated with Reel and Tractor Speeds
of a Mechanical Harvester. Tennessee Agricultural Experiment Station
Bulletin 467, January 1970.
Mundt, J. O.
The Lactic Acid Bacteria on Plants. In press. Journal of Milk and Food
Technology, 1970.
Mundt, J. O. and J. D. Burns
Red Silage. Tennessee Farm and Home Science Progress Report 74,
June 1970.
Reddy, P. J., J. L. Collins, I. E. McCarty, and M. R. Johnston
Sensory Evaluation of Breaded Deep Fried Turnip Slices. Food Product
Development 4 (8) :38, 1970.
Wang, Chien-Ning, M. R. JOhnston, R. B. Stone, and J. L. Goodenough
Effect of Gas-Plasma Radiation on the Dehulling and Chemical and
Physical Properties of Soybeans. Agricultural Research Service, 42-178,
August 1970. '
FORESTRY
Proj. No.
Hatch 102
Hatch 103
Research Project Titles
Forest Management.
A Study of Tree Species Adapted to the Different
Forest Regions of Tennessee.
Relationship of Soil and Other Site Factors to
Forest Composition and Productivity.
Forest Tree Genetics (contributing to Regional
Proj. S-23).
Forest Tree Fertilization; cooperative with the Hi-
wassee Land Company.
Hatch 107
Hatch 185
Hatch 207
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Figure 10. Plastic
bags are used
to prevent stray
pollen from
fertilizing the
female flowers
in this loblolly
pine breeding
orchard. Con-
trolled crosses are
made by inject-
ing pollen from a
selected tree into
the bag (lower
photo). The
seed produced
will be grown in
a test area to
determine if it is
superior to the
seed presently
used in re-
generating our
woodlands.
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Hatch 271
Hatch 280
MS 2
MS 3
MS 4
MS 5
MS 6
MS 7
MS 8
MS 9
MS 10
MS 11
MS 12
MS 13
MS 14
State 8
State 12
State 30
Forest Tree Breeding.
Remote Multispectral Sensing in Agriculture; co-
operative with the Agricultural Biology, Agricul-
tural Engineering, and Agronomy Departments.
Effects of Fertilization and Irrigation on Tree
Growth.
Quail Management on Forest and Associated Lands
in West Tennessee.
Determinants of Forest-Management Intensity of
Private, Nonindustrial Owners in the Tennessee
Valley Counties of Tennessee.
The Recreation Resources of Large Private Forest
Ownerships in Tennessee.
Wood Duck Ecology on Rivers and Impoundments
in East Tennessee
Blight Resistance in American Chestnut.
Christmas Tree Breeding.
Characteristics of Juvenile and Branch Wood in
Hardwoods.
Economics of Alternative Timber-Growing Practi-
ces in Tennessee Hardwood Stands.
Physiological Response of Wildlife to Different For-
est and Associated Habitats.
Ecology and Behavior of the Black Bear (Ursus
americanus) in the Great Smoky Mountains Nation-
al Park.
Characteristics of Campers in Forest Recreation
Areas in Tennessee.
Effect of Seedling Root Deformation on Growth and
Allocation of Auxins.
Wood Preservation.
Fertilization of Shade Trees on Lawns; cooperative
with the Horticulture Department.
The University of Tennessee Arboretum.
State 53
Control of Vole Damage to Virginia Pine; ooopera-
with .the Hiwassee Land Company.
Quality and Yield of Flooring from Graded Red
Oak; cooperative with the U. S. Department of
Agriculture.
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State 49
Hines, Tommy and Ralph W. Dimmick
The Acceptance by Bobwhite Quail of Rodent Baits Dyed and Treated
with Zinc Phosphide. Transactions Twenty-Fourth Southeastern Associ-
ation of Game and Fish Commissioners, Atlanta, Georgia, 1970.
Janick, J., R. W. Schery, F. W. Woods, and V. W. Ruttan.
Plant Agriculture. W. H. Freeman & Company, 246 pp., 1970.
Pelton, Michael R.
Potential Use of Foot Trails in the Great Smoky Mountains National
Park as an Index to Black Bear Activity. Proceedings: Second Inter-
national Conference on Bear Research and Management, Calg.ary, Alberta,
Canada, 1970.
Pelton, Michael R.
Effects of Freezing on Weights of Cottontail Lenses. Journal of Wild-
life Management 34(1) :205-207, 1970.
Pelton, Michael R.
Body Weights and Skull and Body Measurements of Georgia Cottontails.
Proceedings: Twenty-Fourth Conference of the Southeastern Association
of Game and Fish Commissioners, Atlanta, Georgia, 1970.
Thor, Eyvind and A. Leon Bates
Relationships of Some Wood Properties of Shortleaf Pine with Radial
Growth and Site Factors. Tappi 53(2) :290-294, 1970.
Bulletins, Articles, and Reports-1970
Bates, A. Leon and Eyvind Thor
Mixed Species Plantations: Composition and Growth as Related to
Soil-Site Characteristics. Journal of Forestry 68(4) :234-236, 1970.
Burghardt, Gordon M., R. O. Hietala, M. R. Pelton, and C. W. Blakeney.
Attitudes and Knowledge Concerning Black Bears by Users of the Great
Smoky Mountains National Park. Proceedings: Second International
Conference on Bear Research and Management, Calgary, Alberta, Canada,
1970.
Core, H. A.
A Comparison of Tropical Versus Native U. S. Woods. Proceedings:
Conference on Tropical Hardwoods, State University of New York, College
of Forestry, Syracuse, New York, 29 pp., August 1969.
Dimmick, Ralph W.
Quail Outlook for the 1970 National Championship. The American Field
191:156, 1970.
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Wells, Garland R. and William E. Duggan
Low-Grade Hardwood Log Utilization - Lumber and Timbers. Agricul-
tural Extension Service Publication, EC 784, 16 pp., 1970.
Woods, F. W.
Interspecific Transfer of Inorganic Materials by Root Systems of Woody
Plants. Joumal of Applied Ecology 7(3) :481-486, 1970.
Woods, F. W. and L. E. Debrunner
The Relationship of Soil Moisture Stress to Loblolly Pine. In: The Uni-
versity of British Columbia Faculty of Forestry Bulletin 7 :15-24, 1970.
Woods, F. W. and C. M. Gallegos
Litter Accumulation in Selected Forests of the Republic of Panama.
Biotropica 2(1) :46-50, 1970.
Research Project Title
Economic Provisions for Old Age Made by Rural
Families (contributing to Regional Proj. S-56).
HOME MANAGEMENT, EQUIPMENT, AND FAMILY ECONOMICS
Proj. No.
Hatch 217
Proj. No.
Hatch 32
Hatch 123
Hatch 125
Hatch 126
Hatch 127
Hatch 128
Hatch 154
Hatch 157
Hatch 174
Hatch 187
Hatch 319
HORTICULTURE
Research Project Titles
Chemical Weed Control; cooperative with the
Agronomy and Agricultural Engineering Depart-
ments.
Mineral Nutrition of Vegetable Crops.
Mineral Nutrition of Fruit Crops.
Vegetable Variety Investigations.
Fruit Variety Investigations.
Propagation of Fruit and Ornamental Plants.
Kind and Variety Investigations of Ornamentals.
Management and Evaluation of Plants for Hedges,
Screens and Wincibreaks.
Strawberry Breeding for Climatic Adaptability.
Storage and Handling of Evergreen Nursery Stock.
Methods of Mutagenesis to Produce Morphological
Changes in Plant and Fruit in Tomato and Snap
Beans; cooperative with the UTI AEC Agricultural
Research Laboratory.
Bulletins, Articles, and Reports-1970
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State 12 Fertilization of Shade Trees in Lawns; cooperative
with the Forestry Department.
Crop Ecology.
Evaluation of New Plants (contributing to Regional
Proj. 8-9).
State
State
27
57
Hatch 273
Project Concluded In 1970
Cell Specialization in Shoot Apical Meristems as Re-
lated to Radiosensitivity and Histogenesis.
Coffey, David L.
Accelerating Tomato Fruit Ripening with Ethrel. Tennessee Farm and
Home Science Progress Report 73, March 1970.
Coffey, David L., B. A. Kratky, and G. F. Warren
Activated Carbon Root Dips on Transplanted Strawberries. Weed
Science 18(5) :577-279, 1970
Coffey, David L. and Alvin D. Rutledge
Influence of Activated Carbon and Simazine on Strawberry Growth and
Nutrition. Proceedings: Twenty-Third Annual Meeting, Southern Weed
Science Society, Atlanta, Georgia 23 :202-206, 1970.
van de Werken, Hendrik
Establishing Shade Trees in Lawns. Tennessee Farm and Home Science,
Progress Report 73, March 1970.
Marr, Charles W. and Homer D. Swingle
The Effect of Several Herbicides on Weed Control and on the Element
Content, Yield, and Maturity of Snap Beans (Phaseolus vulgaris L.).
Proceedings: Southern Weed Science Society 23 :181-185, 1970.
Rutledge, Alvin D., P. M. Gowda, and Homer D. Swingle
Influence of Ethrel on Yield, Maturity, and Shelling Percentage of
Southern Peas. Tennessee Farm and Home Science Progress Report 73,
March 1970.
Swingle, Homer D., Charles A. Mullins, and T. R. Gilmore
Snap Bean Variety Evaluation. Tennessee Farm and Home Science
Progress Report 73, March 1970.
Swingle, Homer D., William E. Goble, and Houston Luttrell
Yield and Quality of Snap Beans. Tennessee Agricultural Experiment
Station Bulletin 467, January 1970.
Swingle, Homer D.
Vegetables for Today's Garden. HortScience 5:3, 192, 1970.
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Proj. No.
Hatch 108
Hatch 234
Hatch 267
State
NUTRITION
18
Research Project Titles
Measurement and Interpretation of Bone Density.
Effect of Organo-Phosphorus Insecticides on the
Fixation of Sulfate by Mucopolysaccharides.
Nutritional Interrelationships of Minerals and Other
Nutrients (contributing to Regional Proj. S-64).
Mucopolysaccharides and Cellular Lipoprotein in
Vitamin E Deficiency.
Bulletins/ Articles/ and Reports-1970
Barrows, Charles H., and Roy E. Beauchene
Nutrition and Aging. A. A. Albanese, Ed., Newer Methods of Nutritional
Biochemistry. New York, N.Y.: Academic Press, pp. 136-193, 1970.
Beauchene, Roy E., Lois M. Roeder, and Charles H. Barrows, Jr.
The Interrationships of Age, Tissue Protein Synthesis, and Protein-uria.
Journal of Gerontology 25 :359, 1970.
Disney, Gail W. and John T. Smith
Malathion Intoxication and Sulfation of Mucopolysaccharides. Agricul-
tural and Food Chemistry 18 :540, 1970.
Fulton, Sara F. and John T. Smith
Effect of Avitaminosis E on the Incorporation of '5S-Sulfate by Rat
Tissue Components. Journal of Nutrition 100:525 1970.
Whittle, Betty and John T. Smith
The Influence of Inorganic Sulfur on Taurine Excretion by the Rat.
Federation Proceedings 29 :498, 1970.
Proj. No.
Hatch 144
Hatch 155
Hatch 160
Hatch 214
POULTRY
Research Project Titles
Influence of Environment on Performance of Hens.
Photoperiodism and Physiological Functions of
Chickens.
Improving Diets for Broilers and Roasters.
Behavioral Responses of Chickens .to Environmental
Factors; cooperative with the Agricultural Engi-
neering Department.
TENNESSEE AGRICULTURAL EXPERIMENT STATION 39
Hatch 216
Hatch 233
Hatch 258
Hatch 261
Hatch 300
State 1
Xanthophyll in Poultry Pigmentation.
The Nutrition of Egg-Production-Type Chickens.
The Pathogenicity of Selected Salmonellas for
Chickens.
The Effects of Gumboro on Chickens.
Role of the Ultimobranchial Gland in Avian Osteo-
porosis.
Random Sample Testing of Chickens Available to
Tennessee Poultrymen.
Bulletins, Articles, and Reports-1970
Goff, O. E.
175 Years of Progress. Tennessee Market Bulletin 43:4, April 1970.
Littlefield, L. H. and J. K. Bletner
Mayonnaise from Egg Yolks Varying in Pigmentation. Tennessee Farm
and Home Science Progress Report 75, September 1970.
Littlefield, L. H., J. K. Bletner, H. V. Shirley, and O. E. Goff
The Site of Absorption of Yellow Pigments in the Chicken. Tennessee
Farm and Home Science Progress Report 75, September 1970.
Proj. No.
Hatch 288
TEXTILES AND CLOTHING
Research Project Title
An Evaluation of Certain Flame Retardant Fin-
ishes on Selected Apparel Finishes (contributing to
Regional Proj. SM-38).
UNIVERSITY OF TENNESSEE-ATOMIC ENERGY COMMISSION
AGRICULTURAL RESEARCH LABORATORY
Proj. No.
UT-AEC 1
UT-AEC 2
UT-AEC 3
UT-AEC 4
UT-AEC 5
Research Project Titles
The Effect of Radiation on Prenatal Development.
Effects of Prenatal Irradiation on Growth.
Transfer of Materials Across the Maternal-Fetal
Membrane and Fetal Development in Domestic
Animals.
Effects of Radiation on the Reproductive System.
Effects of Radiation on Lifetime Reproduction.
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UT-AEC 6
UT-AEC 7
UT-AEC 8
UT-AEC 9
UT-AEC 10
UT-AEC 11
UT-AEC 12
UT-AEC 13
UT-AEC 14
UT-AEC 15
UT-AEC 16
UT-AEC 17
UT-AEC 18
UT-AEC 19
UT-AEC 20
UT-AEC 21
UT-AEC 22
UT-AEC 23
UT-AEC 24
UT-AEC 25
Effect of Dose Rate and Total Dose of Gamma
Irradiation Upon Metabolic Parameters in Birds.
Late Effects of Whole-Body Gamma and Mixed
Neutron-Gamma Irradiation on Large Animals.
Late Effects of Whole-Body Gamma Irradiation
on the Work Performance and Related Physiology
of Shetland Ponies.
Tissue Culture Studies in Large Animals.
Radiation Studies in Livestock Under Simulated
Fallout Conditions.
The Effect of Minute Intensity of GOCoGamma
Radiation on the Early Mortality of Swine.
Correlation of Depth Dose Distribution Patterns
with Biological Effects in Swine for GOCoGamma
Rays, 14 MeV Neutrons and Fission Neutrons.
Early Effects of 14 MeV Neutron Irradiation in
Swine.
Species Comparison of the Acute Irradiation Syn-
drome.
Pathology.
The Metabolism of Fission Products and Related
Nuclides in Poultry.
Metabolism of Trace Elements.
Radioiodine and Large Animals.
Absorption of Minerals in Relation to Gastroin-
tes,tinal Tissue and Ingesta Characteristics in
Dairy Cattle.
Metabolic Effects of Gastrointestinal and Skin
Radiation Injury.
Exchange Diffusion.
Fixation Reactions.
The Movement of Radioisotopes in Soil-Water
Systems.
Mutagenic Effectiveness, Efficiency and Specifici-
ty.
Control and Modification of Seed Radiosensitivity.
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Bulletins, Articles, and Reports-1970
Bell, M. C.
Flexible Sealed oOSr_ooySources for Large Area Skin Irradiation. Inter-
national Journal of Applied Radiation and Isotopes 21 :42-43, 1970.
Bell, M. C.
Trace Element Research Animals. Symposium: National Feed Ingredi-
ents Association-"The Challenge of Change," Arlington Heights, Illinois,
1970.
Bell, M. C., L. B. Sasser, J. L. West, L. Wade, Jr., D. D. Killion, and M. J.
Constantin
Fallout Radiation Effects on Livestock and Food Crops. Annual Report,
Civil Defense Work Unit 3223B, Through the Division of Biology and
Medicine for the Office of Civil Defense, 1970.
Bell, M. C. and N. N. Sneed
Metabolism of Tungsten by Sheep and Swine. Proceedings: WAAP IIBP
International Symposium "Trace Element Metabolism in Animals," pp.
70-72, Aberdeen, Scotland, 1970.
Bell, M. C., L. B. Sasser, J. L. West, and L. Wade
Effects of Feeding ooY-Labeled Fallout Simulant to Sheep. Radiation Re-
search 43(1) :71-82, 1970.
Brown, D. G., and D. F. Johnson
Diseases of Aged Swine. Journal of the American Veterinary Medical
Association 157(11) :1914-1918, 1970.
Brown, Daniel G. and Donald F. Johnson
Clinical and Gross Pathological Findings in Swine Relative to Late
Effects of Mixed Gamma-Neutron and X-irradiation. Radiation Re-
search 44(2) :498-511, 1970.
Chowdhury, J. B., M. J. Constantin, and B. V. Conger
The Response of Barley Seeds to Physical and Chemical Mutagens.
Barley Newsletter 13:30-31, 1970.
Conger, B. V. and M. J. Constantin
Oxygen Effect Following Neutron Irradiation of Dry Barley Seeds.
Radiation Botany 10:95-97, 1970.
Conger, B. V. and M. J. Constantin
Role of Modifying Factors in Neutron Seed Irradiation. Proceedings:
Symposium "Neutrons in Radiobiology," pp 520-530, Oak Ridge, Tennes-
see, 1970.
Conger, B. V. and M. J. Constantin
The Influence of Oxygen on the Response of Very Dry Himalaya Barley.
Barley Newsletter 12:25-27, 1970.
Constantin, M. J., B. V. Conger, and T. S. Osborne
Effect of Modifying Factors on Response of Rice Seeds to Gamma Rays
and Fission Neutrons. Radiation Botany 10:539-549, 1970.
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Erickson, B. H. and R. A. Reynolds
Effects of Gamma Radiation on Organogenesis in the Prenatal Bovine.
Proceedings: 9th Annual Hanford Biology Symposium on Radiation
Biology of the Fetal and Juvenile Mammal, Richland, Washington, pp.
613-620, 1970.
Johnson, D. F. and D. G. Brown
Intradural Spinal Lipoma in an Experimental Swine. Pathologia Veteri-
naria 6 :342, 1970.
Klobe, W. D. and R. G. Gast
Conditions Affecting Cesium Fixation and Sodium Entrapment in Hydro-
biotite and Vermiculite. Proceedings: Soil Science of America 34(5) :
746-750, 1970.
McFee, A. F., M. W. Banner, and Mary N. Sherrill
Influence of Animal Age on Radiation-Induced Chromosome Aberrations
in Swine Leukocytes. Radiation Research 41 :425-435, 1970.
McFee, A. F., M. W. Banner, and Mary N. Sherrill
Chromosome Aberrations in Swine Leukocytes After In Vivo or In Vitro
Exposure to 14 MeV Neutrons. Radiation Research 44(2) :512-522, 1970.
Maloney, M. A. and F. R. Mraz
The Effect of Whole Body Gamma Irradiation on Survivors' Egg Produc-
tion in the White Leghorn, Coturnix coturnix Japonice, and Bobwhite
Quail. Poultry Science 48 (6) :1936-1944, 1970.
Martin, Polly G.
Growth Response of Rats to Prenatal Irradiation as Indicated by Changes
In DNA, RNA and Protein. Proceeding,s: 9th Annual Hanford Biology
Symposium on Radiation Biology of the Fetal and Juvenile Mammal,
Richland, Washington, pp. 375-379, 1970.
Miller, J. K. and W. F. Byrne
Absorption, Excretion, and Tissue Distribution of Orally and Intra-
venously Administered Radiocerium as Affected by EDTA. Journal of
Dairy Science 53(2) :171-175, 1970.
Miller, J. K. and W. F. Byrne
Comparison of Scandium-46 and Cerium-144 as Nonabsorbed Reference
Materials in Studies with Cattle. Journal of Nutrition 100(11) :1287-
1291, 1970.
Miller, J. K.
Zinc Metabolism - With Emphasis on Concepts and Approaches Which
Have Broad Application in Trace Mineral Research and Teaching. Pro-
ceedings: Symposium, "Specific Nutrients in Animal Nutrition". Spon-
sored by Southern Regional Education Board, Atlanta, Georgia, 1970.
Morgan, Eric L. and Frank R. Mraz
Effects of Dietary Iodine on the Thyroidal
131-Iodine in Coturnix and Bobwhite Quail.
165, 1970.
Uptake and Elimination of
Poultry Science 49(1) :161-
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Morgan, A. H., D. G. Brown, and T. H. Thomas
A Device for Studying Radiation Effects in Shetland Ponies. Tennessee
Farm and Home Science Progress Report 74, June 1970.
Moss, B. R. and J. K. Miller
Metabolism of Sodium Iodide, Calcium Iodate, and Pentacalcium Ortho-
periodate Initially Placed in the Bovine Rumen or Abomasum. Journal
of Dairy Science 53(6) :772-775, 1970.
Mraz, Frank R.
Embryonic Uptake of '·Ca and .BSr. Poultry Science 49(1) :310-311, 1970.
Murphree, R. L. and R. B. Graves
Effect of Dose Rate on Prenatally Irradiated Lambs. Proceedings: 9th
Annual Hanf'ord Biology Symposium on Radiation Biology of the Fetal
and Juvenile Mammal, Richland, Washington, pp. 243-250, 1970.
Noonan, Thomas R.
Prologue to Symposium. Proceedings: 9th Annual Hanford Biology Sym-
posium on Radiation Biology of the Fetal and Juvenile Mammal. Rich-
land, Washington, pp. 1-6, 1970.
O'Mary, C. C., M. C. Bell, N. N. Sneed, and W. T. Butts, Jr.
Influence of Ration Copper on Minerals in the Hair of Hereford and
Holstein Calves. Journal of Animal Science 31(3) :626-630, 1970.
Perry, S. C., J. H. Schaffer, R. G. Cragle, and J. K. Miller
Effects of Supplemental Potassium Bicarbonate Upon 2'Na and
'2K Metabolism in Young Nonlactating Cows. Journal of Dairy Science
53(8) :1094-1096, 1970.
Qualset, C. 0., G. N. Fick, M. J. Constantin, and T. S. Osborne.
Mutation in Internode Length Affects Wheat Plant-Type. Science
169(3950):1090-1091, 1970.
Souto, Jose and Donald L. Anderson
Peripheral Leukocyte Changes in Sheep After Blood Replacement from
Irradiated Donors. Transactions of the New York Academy of Sciences,
Series II, 32(4) :428-440, 1970.
Souto, Jose and Donald L. Anderson
Bone Marrow Changes Following Blood Replacement from Irradiated
Donors. Transactions of the New York Academy of Sciences, Series II
32(4) :441-447, 1970.
Swanson, E. W., J. K. Miller, and R. G. Cragle
Effects of Internal Irradiation of the Mammary Gland with 144-Cerium-
144-Prseodymium. Journal of Dairy Science 53(1) :46-51, 1970.
Wade, Leo Jr.
Use of Glass Rod Dosimeters for Calibration of Sealed BOSr._BOYSources.
International Journal of Applied Radiation and Isotopes 21:43-44, 1970.
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Wade, Leo Jr., and D. G. Brown
LDso(30) and Dose Distribution Studies in Swine Irradiated with Fission
Neutrons, 14 MeV Neutrons, and Cobalt-60 Gamma Rays. Proceedings:
Symposium Neutrons in Radiobiology, Oak Ridge, Tennessee, pp. 116-128,
1970.
Wade, Leo Jr., and L. B. Sasser
Body Water, Plasma Volume, and Erythrocyte Volume in Sheep. Ameri-
can Journal of Veterinary Research 31(8) :1375-1378, 1970.
Wade, Leo Jr., and L. B. Sasser
Effects of Acute Starvation on Iron Clearance Rate and Body Fluid
Volumes in Sheep. Journal of Applied Physiology 29(1) :64-66, 1970.
Wade, Leo Jr., R. F. Hall, L. B. Sasser, and M. C. Bell
Radiation Dose to the Gastrointestinal Tract of Sheep Fed an Insoluble
Beta-Emitter. Health Physics 19:57-58, 1970.
Proj. No.
Hatch 33
Hatch 38
Hatch 47
Hatch 71
Hatch 72
Hatch 161
Hatch 183
THE UNIVERSITY OF TENNESSEE AT MARTIN
Research Project Titles
Evaluation of the Performance of Varieties of Field
Crops; cooperative with the Agronomy Department.
The Comparative Value and Relative Efficiency of
Various Phosphate Fertilizers Under Different Soil
and Cropping Conditions; cooperative with the
Agronomy Department.
Establishment and Maintenance of Turf; coopera-
tive with the Agronomy Department.
Factors Affecting Feed Utilization by Ruminants;
cooperative with the Animal Husbandry-Veterinary
Science Department.
Evaluation of Roughages for Beef Cattle; coopera-
tive with the Animal Husbandry-Veterinary Science
Department.
Efficient and Economical Use of Forages in Dairy
Cattle Rations; cooperative with the Dairying De-
partment.
Crop Response to Liming; cooperative with the
Agronomy Department.
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Hatch 211 Breeding and Genetics of Forage Crops; cooperative
with the Agronomy Department.
Factors Affecting Voluntary Field Intake by Rumi-
nants; cooperative with the Dairying Department.
Hatch 247
Bulletins, Articles, and Reports-1970
Duck, B. N., with Charles R. Graves and Tom McCutchen
Response of Grain Sorghum Varieties to Row Width. Tennessee Farm
and Home Science Progress Report 74, June 1970.
Dennis H. Latham, Associate
Professor, Springfield
Ellis L. Matheny, Jr., Assistant in
Agricultural Biology
Jimmy E. Pendergrass, Assistant in
Agricultural Biology
Charles D. Pless, Assistant Professor
Howard E. Reed, Associate Professor
William G. Russell, Assistant
Professor, Jackson
Richard C. Sievert, Assistant
Professor, Greenevillel
Carroll J. Southards, Associate
Professor
James L. Wilson, Assistant Professor
Neil L. Woodiel, Assistant in
Agricultural Biology
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STATION PERSONNEL
The University of Tennessee
Agricultural Experiment Station
Knoxville, Tennessee
AGRICULTURAL COMMITTEE
Board of Trustees
Edward J. Boling, President of the University
Clyde M. York, Chairman Ben Douglass, Vice Chairman
Wayne Fisher, Harry W. Laughlin, Don O. Shadow
W. F. Moss, Commissioner of Agriculture
STATION OFFICERS
Administration
Edward J. Boling, President
Webster Pendergrass, Vice President for Agriculture
E. J. Chapman, Assistant Vice President
J. A. Ewing, Dean
Eric Winters, Associate Dean
O. Clinton Shelby, Director of Business Affairs
W. H. Jones, Accountant
AGRICULTURAL BIOLOGY
Stelmon E. Bennett,
Head of Department
Beverly S. Ausmus, Assistant in
Agricultural Biology
Edward E. Burgess, Assistant
Professor
Albert Y. Chambers, Assistant
Professor, Jackson
Edward T. Cherry, Assistant in
Agricultral Biology
James I. Eisler, Graduate Research
Assistant
James M. Epps, Associate Professor,
Jacksonl
Elvis A. Heinrichs, Assistant
Professor (on leave)
James W. Hilty, Associate Professor
Leander F. Johnson, Professor
lIn cooperation with the U. S. Department of Agriculture.
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AGRICULTURAL COMMUNICATION
AGRICULTURAL ECONOMICS AND RURAL SOCIOLOGY
AGRICULTURAL ENGINEERING
R. L. Hamilton, Head of Department
F. E. Berggren, Assistant Professor
C. E. Bible, Assistant Professor
T. J. Whatley, Distinguished Service
Professor and Head of Department
J. R. Anania, Graduate Research
Assistant
J. A. Atchison, Graduate Research
Assistant
M. B. Badenhop, Professor
H. E. Barnhill, InstructorX
L. L. Bauer, Assistant Professor
D. W. Brown, International Professor
of Agricultural Economics
C. L. Cleland, Professor of Rural
Sociology
D. L. Cline, Assistant in Agricultural
Economics
W. C. Couvillion, Graduate Research
Assistant
J. A. Culver, Graduate Research
Assistant
C. M. Cuskaden, Assistant Professor
Raymond Daniel, Assistant Professor
Irving Dubov, Professor
M. A. Fuchs-Carsch, Assistant in
Agricultural Economics
C. D. Garland, Assistant in
Agricultural Economics
W. E. Goble, Assistant Professor
R. J. Goddard, Assistant Professor,
Grand Junction
F. M. Goode, Assistant Professor
J. J. McDow, Head of Department
W. H. Allen, Assistant in
Agricultural Engineering
J. M. Alphin, Graduate Research
Assistant
J. C. Barker, Graduate Research
Assistant
'In cooperation with the U. S. Department of Agriculture.
A. H. Mitchell, Agricultural Librarian
C. A. Reinhardt, Assistant Professor
Russell Harris III, Graduate Research
Assistant
R. J. Hopkins, Graduate Research
Assistant
L. H. Keller, Associate Professor
F. O. Leuthold, Associate Professor
of Rural Sociology
D. A. Linton, Jr., Assistant in
Agricultural Economics
J. A. Martin, Professor
D. E. Matthews, Graduate Research
Assistant
B. S. McFatter, Graduate Research
Assistant
B. R. McManus, Assistant Professor
W. L. Montgomery, Graduate
Research Assistant
K. W. Paxton, Graduate Research
Assistant
G. B. Perkins, Assistant in
Agricultural Economics
D. E. Phillips, Assistant in
Agricultural Economics
B. D. Raskopf, Associate Professor
Robert M. Ray, Assistant Professor
C. B. Sappington, Associate Professor
J. G. Snell, Associate Professor
B. J. Trevena, Instructor
R. D. Weddel, Assistant in
Agricultural Economics
D. O. Baxter, Assistant Professor
B. L. Bledsoe, Associate Professor
L. E. Brown, Assistant in
Agricultural Engineering
J. D. Davenport, Assistant in
Agricultural Engineering
K. E. Duckett, Assistant Professor
R. S. Pile, Graduate Research
Assistant
J. 1. Sewell, Associate Professor
R. C. Shadden, Instructor
C. H. Shelton, Associate Professor
R. B. Stone, Associate Professor'
L. J. Thompson, Assistant Professor
J. B. Wills, Graduate Research
Assistant
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AGRONOMY
F. D. Evans, Assistant in Agricultural
Engineering
P. R. Ewald, Associate Professor'
Z. A. Henry, Associate Professor
A. L. Infante, Assistant in
Agricultural Engineering
R. S. Krowicki, Assistant Professor'
Reba Lawson, Assistant Professor'
A. H. Morgan, Associate Professor
J. A. Mullins, Associate Professor,
Jackson
Lloyd F. Seatz, Head of Department
William Alexander, Assistant in
Agronomy
William Anderson, Assistant in
Agronomy
Edward Baldwin, Assistant in
Agronomy
William D. Barber, Assistant
Professor
Frank F. Bell, Professor
George J. Buntley, Associate
Professor
L. M. Callahan, A'ssociate Professor
Timothy Campbell, Graduate
Research Assistant
Harold Carpenter, Assistant in
Agronomy
Bob V. Conger, Assistant Professor
John T. Connell, Assistant Professor,
Grand Junction
Jerry Frady, Assistant in Agronomy
Henry A. Fribourg, Professor
Larry Gittins, Graduate Research
Assistant
Charles R. Graves, Assistant
Professor
C. L. Gupton, Assistant Professor,
Greeneville'
P. E. Hoskinson, Assistant Professor,
Jackson
Larry S. Jeffery, Assistant Professor
L. M. Josephson, Professor'
H. C. Kincer, Assistant Professor
Samuel Kincheloe, Assistant in
Agronomy
William A. Krueger, Assistant
Professor
Charles R. Leslie, Assistant in
Agronomy
Gary M. Lessman, Assistant Professor
Russell J. Lewis, Associate Professor
Steven D. Livingston, Graduate
Research Assistant
T. J. Longwell, Assistant Professor'
Buford Maner, Jr., Instructor'
Dan M. Manning, Assistant in
Agronomy
T. H. Morgan, Jr., Assistant
Professor, Spring Hill
B. C. Nichols, Associate Professor,
Greeneville'
J. R. Overton, Associate Professor,
Jackson
W. L. Parks, Professor
Vernon H. Reich, Assistant Professor
J. H. Reynolds, Associate Professor
Brooks Robinson, Assistant Professor
J. Marcus Safley, Jr., Graduate
Research Assistant
K. B. Sanders, Assistant Professor
L. N. Skold, Professor
H. C. Smith, Associate Professor
Marshall Smith, Assistant in
Agronomy
M. E. Springer, Professor
James McD. Stewart, Assistant
Professor'
William Keith Wesley, Graduate
Research Assistant
Smith Worley, Associate Professor'
'In cooperation with the U. S. Department of Agriculture.
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ANIMAL HUSBANDRY-VETERINARY SCIENCE
C. S. Hobbs, Head of Department
K. M. Barth, Associate Professor
M. C. Bell, Professor
W. T. Butts, Jr., Associate Professor'
C. C. Chamberlain, Associate
Professor
J. A. Corrick, Assistant Professor
H. M. Crowder, Assistant Professor
G. Eisele, Assistant in Animal
Husbandry
M. E. Fryer, Assistant Professor
S. P. Hammack, Assistant in Animal
Husbandry
S. L. Hansard, Professor
H. M. Jamison, Associate Professor
D. A. Kaufman, Assistant in Animal
Husbandry
F. D. Kirkpatrick, Assistant in
Animal Husbandry
E. R. Lidvall, Jr., Associate Professor
J. B. Loy, Assistant in Animal
Husbandry
J. E. Martin, Manager, Blount and
Alcoa Farms
J. B. McLaren, Assistant Professor
C. C. Melton, Assistant Professor
G. M. Merriman, Professor
J. P. Murphey, Graduate Research
Assistant
R. L. Murphree, Professor
J. B. Neel, Assistant in Animal
Husbandry
R. A. Reynolds, Assistant Professor
R. R. Shrode, Professor
J. D. Smalling, Assistant Professor
R. Q. Snyder, Farm Manager,
Blount Farm
S. L. Winfree, Graduate Research
Assistant
CHILD DEVELOPMENT AND FAMILY RELATIONSHIPS
Arthur E. Gravatt, Head of
Department
J. T. Miles, Head of Department
D. B. Batson, Assistant in Dairying
H. D. Baxter, Assistant Professor,
Lewisburg'
B. J. Bearden, Assistant Professor,
Spring Hill
H. N. Carringer, Creamery Manager
B. J. Demott, Associate Professor
C. D. Griffin, Assistant in Dairying
S. A. Hinton, Associate Professor
C. R. Holmes, Farm Manager
W. M. Hopper, Assistant Professor,
Jackson
H. O. Jaynes, Assistant Professor
'In cooperation with the U. S. Department of Agriculture.
Lois Ellen Southworth, Instructor
DAIRYING
R. C. Jordan, Graduate Research
Assistant
D. W. Mackens, Graduate Research
Assistant
M. J. Montgomery, Associate
Professor
E. D. Moore, Assistant Professor,
Lewisburg'
R. B. Moore, Graduate Research
Assistant
W. W. Overcast, Professor
D. O. Richardson, Associate Professor
E. W. Swanson, Professor
Ada Marie Campbell, Professor
Marilyn Haga, Assistant in Food
Science
Sharon Melton, Graduate Research
Assistant
Bernadine Meyer, Professor
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FOOD SCIENCE AND INSTITUTION ADMINISTRATION
FOOD TECHNOLOGY
Grayce E. Goertz, Head of
Department
Ann Akin, Graduate Research
Assistant
Barbara Bayne, Instructor
Amelia Brown, Graduate Research
Assistant
M. R. Johnston, Head of Department
J. L. Collins, Associate Professor
J. G. Fair, Graduate Research
Assistant
J. W. Barrett, Head of Department
W. H. Baker, Assistant in Forestry
R. C. Belden, Graduate Research
Assistant
E. R. Buckner, Assistant Professor
J. H. Collier, Graduate Research
Assistant
H. A. Core, Professor
M. L. Countess, Assistant in Forestry
R. W. Dimmick, Assistant Professor
H. R. Large, Assistant in Forestry
R. H. Martin, Assistant in Forestry
T. M. McCall, Graduate Research
Assistant
1. E. McCarty, Assistant Professor
J. O. Mundt, Professor
D. R. Roop, Assistant in Food
Technology
FORESTRY
M. R. Pelton, Assistant Professor
J. C. Rennie, Assistant Professor
G. Rink, Assistant in Forestry
R. H. Saunders, Graduate Research
Assistant
K. F. Schell, Associate Professor
M. D. Strickland, Graduate Research
Assistant
E. Thor, Associate Professor
G. R. Wells, Assistant Professor
E. M. Witt, Graduate Research
Assistant
F. W. Woods, Professor
Phyllis lIett, Associate Professor
HOME MANAGEMENT, EQUIPMENT, AND FAMILY.ECONOMICS
Helen M. Reed, Assistant Professor
HORTICULTURE
Barzillai S. Pickett, Head of
Department
Joe S. Alexander, Assistant Professor
Robert J. Black, Graduate Research
Assistant
Stephen A. Black, Graduate Research
Assistant
James F. Brown, Assistant Professor,
Jackson
David L. Coffey, Assistant Professor
Thomas E. Knight, Graduate Research
Assistant
Alan R. McDaniel, Graduate
Research Assistant
Charles A. Mullins, Assistant in
Horticulture, Crossville
William E. Roever, Associate
Professor
Homer D. Swingle, Professor
Hendrik van de Werken, Associate
Professor
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NUTRITION
TEXTILES AND CLOTHING
UNIVERSITY OF TENNESSEE-ATOMIC ENERGY COMMISSION
AGRICULTURAL RESEARCH LABORATORY
Mary Rose Gram, Head of
Department
Roy E. Beauchene, Associate
Professor
Gail W. Disney, Instructor
Sarah E. Feland, Graduate Research
Assistant
o. E. Goff, Head of Department
J. K. Bletner, Associate Professor
J. E. Fritz, Graduate Research
Assistant
Anna Jean Treece, Head of
Department
N. S. Hall, Laboratory Director
M. C. Bell, Professor
W. B. Bell, Consultant
J. M. Bird, Superintendent
J. T. Brennon, Consultant
D. G. Brown, Professor
W. F. Byrne, Assistant in Dairy
Science
G. W. Casarett, Consultant
B. V. Conger, Assistant Professor
M. J. Constantin, Associate Professor
T. J. Cunha, Consultant
K. B. Deshpande, Consultant
G. R. Eisele, Assistant in Animal
Husbandry
B. H. Erickson, Associate Professor
R. G. Gast, Associate Professor
G. M. Gorman, Assistant in Dairy
Science
E. T. Graham, Assistant Professor
S. A. Griffin, Associate Professor
R. F. Hall, Assistant Professor
D. F. Johnson, Jr., Professor
D. D. Killion, Assistant Professor
Rossie L. Mason, Assistant Professor
Elise Morrell, Assistant Professor
Frances A. Schofield, Professor
John T. Smith, Professor
POULTRY
C. D. Leeper, Assistant in Poultry
G. C. McGhee, Research Technician
H. V. Shirley, Associate Professor
R. L. Tugwell, Professor
Elizabeth Rhodes, Graduate Research
Assistant
W. D. Klobe, Assistant Professor
R. L. Lovvorn, Consultant
A. F. McFee, Associate Professor
W. C. Magrane, Consultant
J. B. Mailhes, Assistant in Animal
Husbandry
Polly G. Martin, Assistant Professor
J. K. Miller, Associate Professor
R. J. Monroe, Consultant
F. R. Mraz, Professor
R. L. Murphree, Professor
T. R. Noonan, Professor
R. A. Reynolds, Assistant Professor
W. L. Sanders, Assistant Professor
L. B. Sasser, Assistant Professor
J. C. Souto, Professor
G. E. Spalding, Assistant Professor
D. L. Stoddard, Assistant Professor
J. R. Strange, Assistant in Animal
Husbandry
L. Wade, Jr., Assistant Professor
J. L. West, Professor
M. H. Wykoff, Associate Professor
B. N. Duck, Assistant Dean and
Associate Professor of Agronomy
H. A. Henderson, Farm Manager
N. W. Robinson, Associate Professor
of Animal Husbandry
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THE UNIVERSITY OF TENNESSEE AT MARTIN
MAIN STATION, KNOXVILLE
J. N. Odom, Superintendent of Farms
H. J. Smith, Dean, School of
Agriculture
E. W. Counce, Associate Professor of
Agronomy
E. W. Culvahouse, Associate
Professor of Dairying
BRANCH STATIONS
Dairy Experiment Station" Lewis-
burg, J. R. Owen" Superintendent
Highland Rim Experiment Station,
Springfield, L. M. Safley, Superin-
tendent
Middle Tennessee Experiment Sta-
tion, Spring Hill, J. W. High, Jr.,
Superintendent
Plateau Experiment Station, Cross-
ville, J. A. Odom, Superintendent
Tobacco Experiment Station" Greene-
ville, J. H. Felts" Superintendent
West Tennessee Experiment Station,
Jackson, D. M. Gossett, Superin-
tendent
FIELD STATIONS
Ames Plantation, Grand Junction,
James M. Bryan, Manager
Cumberland Forestry Field Station,
Wartburg, J. S. Kring, Manager
Highland Rim Forestry Field Station,
Tullahoma, T. M. Seay, Manager
Milan Field Station, Milan, Tom C.
McCutchen, Manager
Oak Ridge Forest and Arboretum,
Oak Ridge, J. S. Kring, Manager
APPOINTMENTS, TERMINATIONS, LEAVES, CHANGE OF TITLES
Appointments
Ann Akin, Graduate Research
Assistant in Food Science, March
16, 1970
William Anderson, Assistant in
Agronomy, January 1, 1970
Edward Baldwin, Assistant in
Agronomy, January 1, 1970
Robert C. Belden, Graduate Research
Assistant in Forestry, November 1,
1970
Timothy Campbell, Graduate Research
Assistant in Agronomy, September
1, 1970
James G. Fair, Graduate Research
Assistant in Food Technology,
July 1, 1970
Sarah E. Feland, Graduate Assistant
in Nutrition, September 1, 1970
Larry Gittins, Graduate Research
Assistant in Agronomy, September
1, 1970
'In cooperation with the U. S. Department of Agriculture.
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Terminations
C. D. Griffin, Assistant in Dairying,
September 16, 1970
Stephen P. Hammack, Assistant in
Animal Husbandry, January 1, 1970
°H. O. Jaynes, Assistant Professor of
Dairying, August 16, 1970
Thomas E. Knight, Graduate
Research Assi,stant in Horticulture,
September 1, 1970
Steven D. Livingston, Graduate
Research Assistant in Agronomy,
July 1, 1970
D. W. Mackens, Graduate Research
Assistant in Dairying, June 16,
1970
Dan M. Manning, Assistant in
Agronomy, January 1, 1970
Tim W. McCall, Graduate Research
Assistant in Forestry, June 15,
1970
Alan R. McDaniel, Assistant in
Horticulture, July 1, 1970
Michael D. Martin, Assistant in
Forestry, January 5, 1970
Curtis C. Melton, Assistant Professor
of Animal Husbandry, August 1,
1970
Sharon Melton, Graduate Research
Assistant in Food Science,
September 1, 1970
Elmer Ashburn, Assistant in
Agronomy, September 30, 1970
C. L. Brasher, A'ssistant in
Agricultural Engineering, July 1,
1970
Edward T. Cherry, Assistant in
Agricultural Biology, August 31,
1970
R. L. Cowsert, Assistant in Dairying,
September 11, 1970
R. G. Cragle, Professor of Dairying,
January 31, 1970
Ned C. Edwards, Jr., Assistant in
Agronomy, June 13, 1970
F. D. Evans, Assistant in
Agricultural Engineering,
December 31, 1970
James P. Murphey, Graduate
Research Assistant in Animal
Husbandry, June 1, 1970
Patricia Read, Assistant in Food
Science, March 16, 1970
J. C. Rennie, Assistant Professor of
Forestry, January 5, 1970
Elizabeth Rhodes, Graduate Research
Assistant in Textiles and Clothing,
September 1, 1970
John Marcus Safley, Jr., Graduate
Research Assistant in Agronomy,
September 21, 1970
Ronald H. Saunders, Graduate
Research Assistant in Forestry,
September 1, 1970
Marvin D. Strickland, Graduate
Research Assistant in Forestry,
November 1, 1970
William Keith Wesley, Graduate
Research Assistant in Agronomy,
September 1, 1970
Sammy L. Winfree, Graduate
Research Assistant in Animal
Husbandry, August 1, 1970
E. Michael Witt, Graduate Research
Assistant in Forestry, June 15,
1970
Richard M. Evans, Assistant in
Forestry, December 13, 1970
Jimmy Gass, Assistant in Agronomy,
March 31, 1970
;R. G. Gast, Associate Professor,
UTI AEC, February 28, 1970
Sumner A. Griffin, Associate
Professor of Animal Husbandry,
October 31, 1970
Charles D. Griggs, Assistant in
Agricultural Economics, August 31,
1970
D. N. Hamilton, Assistant in
Dairying, April 3, 1970
Elva Marie Heidle, Assistant in
Textiles and Clothing, August 31,
1970
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Dianne Ruff, Assistant in Food
Science, March 15, 1970
Joseph Rule, Assistant in Agronomy,
August 22, 1970
Alvin D. Rutledge, Assistant in
Horticulture, May 1, 1970
R. C. Shadden, Instructor of
Agricultural Engineering,
December 31, 1970
Judy Simmons, Assistant in Food
Science, March 15, 1970
Robert Q. Snyder, Farm Manager,
Blount Farm, December 31, 1970
James G. Staley, Assistant in
Horticulture, August 31, 1970
John R. Strange, Assistant in Animal
Husbandry, September 11, 1970
Richard Tabor, Assistant in
Agronomy, June 30, 1970
Betty Whittle, Assistant in Nutrition,
August 31, 1970
Jacob E. Wiebe, Assistant in
Agricultural Economics, April 30,
1970
Don L. Williams, Assistant in
Agricultural Economics, August
31, 1970
Noel S. Yoho, Assistant in Forestry,
August 31, 1970
EIG.IITY-THIRD ANNUAL REPORT
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Tommy Henard, Assistant in
Agronomy, March 31, 1970
Julian E. Holmes, Assistant in
Agricultural Economics, December
31, 1970
John Jared, Assistant in Agronomy,
September 30, 1970
L. H. Littlefield, Assistant in
Poultry, June 21, 1970
M. T. Livesay, Assistant in
Agricultural Engineering, May 31,
1970
D. B. Longmire, Assistant in
Dairying, June 15, 1970
R. J. Mackin, Assistant in Poultry,
September 9, 1970
Charles W. Marl', Assistant in
Horticulture, July 31, 1970
Michael D. Martin, Assistant in
Forestry, June 15, 1970
Bernard P. Moss, Assistant in Food
Technology, August 31, 1970
W. C. Patrick, Assistant to the
Director UT / AEC, September 8,
1970
J. R. Plummer, Assistant in Dairying,
August 31, 1970
Patricia Read, Assistant in Food
Science, June 15, 1970
Edward E. Burgess, to Assistant
Professor of Agricultural Biology,
January 1, 1970
Henry A. Fribourg, to Professor of
Agronomy, July 1, 1970
John E. Fritz, to Graduate Research
Assistant in Poultry, October 1,
1970
Leander F. Johnson, to Professor of
Agricultural Biology, July 1, 1970
R. C. Jordan, to Graduate Research
Assistant in Dairying, September
1, 1970
Joseph R. Overton, to Associate
Professor of Agronomy, July 1,
1970
C. B. Sappington, to Associate
Professor of Agricultural
Economics, July 1, 1970
C. H. Shelton, to Associate Professor
of Agricultural Engineering, July
1, 1970
J. G. Snell, to Associate Professor
of Agricultural Economics, July 1,
1970
Horace C. Smith, to Associate
Professor of Agronomy, July 1,
1970
Hendrik van de Werken, to Associate
Professor of Horticulture, July 1,
1969
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Elise Morrell, Assistant Professor
of Nutrition, December 81, 1970
E. A. Heinrichs, Assistant Professor
of Agricultural Biology (Plant
Protection Advisor, India
Program), March 1, 1970
W. W. Stanley, Professor of
Entomology, March 31, 1970
On Leave
Ralph L. Hamilton, Editor and Head,
Department of Information
(Consultant in Agricultural
Communication, India Program),
February 1, 1970
Returned from Leave
Alvin C. Blake, former Assistant
Editor (Agricultural Information
Advisor, India Program), to
Assistant Professor of Agricultural
Communication, December 1, 1970
Ralph L. Hamilton, Editor and Head,
Department of Information
(Consultant in Agricultural
Communication, India Program),
May 1, 1970
Deceased
Charles Ansel Mooers, Emeritus Director of the Tennessee Agricultural
Experiment Station, August 2, 1970
